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ABSTRACT 
The reliable operation of a power system depends on maintaining frequency within 
predetermined limits around the nominal operating frequency 50 Hertz (Hz). 
Frequency response is defined as the automatic corrective response provided towards 
balancing demand and supply. The frequency response characteristic of any system 
varies depending upon various factors such as the time of the day, season of the year 
and size of the interconnection. Load Rejection Test is very important to be done 
for new IPP that will start the commercial operation of their plant and before the IPP 
station commissioned in the grid system. In this thesis, system fiequency-responses 
related impacts of power plant load rejection tests are analysed. In this project, 
several dynamic studies were done to investigate the effect on system frequency if 
the load rejection test is conducted during peak load period, low load period and for 
various cases of different load demand, generation capacity and spinning reserve. 
This study will be used as a guideline to Sabah Load Despatch Centre (SLDC) to 
make a proper decision before executing Kimanis and SPR Power Plant Load 
Rejection Test to reduce the impact of interruption to the consumer. The results fiom 
the PSSE simulation were then compared and analyzed. After that, recommendation 
was made based on the simulation. The simulation and study were performed using 
Siemens-PTI PSSJE Version 32 software Power System Simulator for Engineering 
(PSSIE). 
ABSTRAK 
Operasi sistem yang berdaya harap bergantung kepada mengekalkan fi-ekuensi di 
dalam julat normal operasi fi-ekuensi 50 Hertz (Hz). Tindak balas fiekuensi adalah 
merujuk kepada tindak balas pembetulan automatik terhadap keseimbangan 
permintaan beban dan bekalan elektrik. Ciri-ciri tindak balas fi-ekuensi untuk sesuatu 
sistem bergantung kepada beberapa faktor seperti rnasa tertentu dalam satu hari, 
musim untuk sepanjang tahun dan saiz untuk sambung-tara grid. Ujian Pembuang 
Beban amat penting untuk dilakukan bagi Penjana Kuasa Bebas baru yang akan 
memulakan operasi komersial untuk stesen janakuasa mereka dan sebelum Penjana 
Kuasa Bebas tersebut dimulatugaskan ke dalam sistem grid. Dalam tesis ini, tindak 
balas fi-ekuensi yang menpunyai hubung kait dengan kesan terhadap Ujian 
Pembuangan Beban bagi stesen janakuasa telah dianalisis. Dalam projek ini, 
beberapa sirnulasi dinamik telah dibuat bagi mengkaji kesan terhadap sistem 
fi-ekuensi sekiranya ujian pembuangan beban tersebut dilakukan semasa waktu beban 
puncak, waktu beban minimum dan bagi beberapa kes di rnana permintaan beban, 
kapasiti penjanaan dan lebihan penjanaan adalah berbeza. Kajian ini juga akan 
digunakan oleh pusat Pengagihan Beban Sabah sebagai rujukan untuk membuat 
keputusan yang tepat sebelum melaksanakan Ujian Pembuangan beban untuk Stesen 
Janakuasa Kimanis dan SPR bagi mengurangkan kemungkinan berlakunya gangguan 
bekalan elaktrik kepada pengguna. Keputusan daripada simulasi PSSIE tersebut di 
buat perbandingan dan dianalisis. Selepas itu, cadangan penambahbaikan telah dibuat 
berdasarkan kepada simulasi tersebut. Simulasi dan hasil kajian telah dilaksanakan 
menggunakan perisian simulator sistem kuasa Siemens-PTI PSSE Versi yang ke- 





























REFERENCES 
Bhabani, S. H. & Amit, K. M. (201 1). Load Flow Study In Power System. National 
Instutite of Technology Rourkela: Degree Thesis. 
Biswa, M., M. & Das, K., K. (201 1). Steady State Stability Analysis of Power 
System Under Various Fault Conditions. Global Journal of Reseraches In 
Engineering Electrical And Electronics Engineering. Volume 11 Issue 6 
Version 1.0 November 20 1 1. 
Chi, T., Freeman, A., Spence, J., Bradica, M., & en, D., (2013). Teaching 
Undergraduate Power System Courses With The Use of Siemens PTI PSS/E- 
University Simulation Software. Proc. 20 1 3 Canadian Engineering Education 
Association (CEEA13) Conf 
D. P. Chassin, Z. Huang, M. K. Donnelly, C. Hassler, E. Rarnirez and C. Ray. 
(2005). Estimation of WECC System Inertia Using Observed Frequency 
Transient. IEEE Transactions On Power Systems,Vol.20, No.2, pp1190- 1 192. 
Frequency Task Force of NERC Resources Subcommittee. (2004). Frequency 
Response Standard Whitepaper. 
Gillian R. Lalor. (2005). Frequency Control On An Island Power System With 
Evolving Plant Mix. IEEE Powertech Conference. 
Haibo You, V. Vittal & Zhong Yang. (2003). Self-Healing in Power Systems: An 
Approach Using Islanding and Rate of Frequency Decline-Based Load 
Shedding. IEEE Transactions On Power Systerns,Vol. 18 . 
Julien, V., E., A. (1995). Steady State and Dynamic Behavior Analysis of Isolated 
Power System with wind power production. Universidade Do Porto. 
K. V. Suslov, N. N. Solonina, A. S. Smirnov. (2013). Improving the Reliability of 
Operation of Power System. Proc. Of the 2013 International Symposium on 
Electromagnetic Compatibility (EMC Europe 2013), Brugge, Belgium. 
Lalor. G and OYMalley. M. (2003). Frequency Control On An Island Power System 
With Increasing Proportions Of Combined Cycle Gas Turbines. IEEE 
Powertech Conference. 
Leger, A. St. (2008). Power System Security Assessment Through Analog 
Computation. Drexel University: Phd. Thesis. 
Madurreira, A., Moreiraa, C., & Pecas, L. Preliminary Steady State and Dynamic 
Analysis o fA  MicroGrid System. Porto University. 
Morton, A., B. (2007). A Guide to ' Steady-State' Voltage Stability Analysis. 
O'Sullivan. J, Power. M, Flynn. M, O'Malley. M. (1999). Modelling Of Frequency 
Control In An Island System. Proceeding of IEEE Power Engineering Society 
Winter Meeting, Vol. 1, pp.574-579. 
P. Kundur. (1994). Power System Stability and Control, McGraw-Hill, Inc. pp. 10-1 3. 
P. Kundur. (1994). Power System Stability and Control. EPRI Power System 
Engineering Series, Mc-Graw Hill. 
Sabah and Labuan Grid Code, Version 11201 1. 
Sernitekos, D., D., Avouris, N., M., & Giannakopoulos, G., B. A Toolkit for Power 
System Security Assessment based on Machine-Learning Techniques. 
University of Patras. 
Siemens Power System Simulation For Engineer (PSSE). Lab3- Auto Creation of 
*.con, *. mon., *.sub. $files. Colorado State University. 
Siemens Power System Simulation For Engineer (PSS/E). Labl-Introduction to 
PSS/E EE461 Power System. Colorado State University. 
Thomas Athay (1991). An Overview of Power Flow Analysis. Bellevue, WA. 
